Abstract: Because of technological advancements and the popularity of the Internet, online shopping has become an important shopping channel for consumers. Because people increasingly eat out, more consumers shop online, and food products are collected from convenience stores, or frozen food home delivery services are used. This study used questionnaire surveys to analyze the consumption habits of residents who shop online for frozen foods in the urban areas of northern Taiwan (Taipei City and New Taipei City). We distributed and collected 548 questionnaires, of which 484 were valid. Descriptive statistics, a chi-square test, and logistics regression analysis were used to analyze consumer characteristics, as well as important influential factors. The research results indicated that most online shoppers were women, and the top 3 factors influencing their purchasing decisions were freshness, delivery convenience, and ordering convenience. Participants in the age group of 40-49 years old, living in the urban area of the New Taipei City, without junior college education, and with less than 10,000 NTD monthly incomes, were less likely to purchase frozen foods using low-temperature logistics services.
Introduction
As the average income rises in Taiwan, and Internet use become more ubiquitous, the entire social environment and structure is changing, leading to changes in contemporary lifestyles. Advances in technology and globalization have driven consumption rates to higher levels, and as a result people are gradually eating out more. The Otaku economy (stay-at-home-economy) is on the rise. People often find online shopping convenient, because they can receive the goods without leaving home, or they can collect their food purchases from convenience stores in the area. According to data from the Department of Statistics in the Ministry of Economic Affairs [4] between 1997 and 2004 the sales volume of frozen food in Taiwan declined year on year, and only increased again from 2004. By 2011, the production value was approaching 52.8 billion NTD (including non-frozen processed foods), and consumers tended to purchase frozen meat and processed foods. Because of the rise of online shopping, and the rise of the new home-delivery logistics industry, the Taiwanese public is increasingly opting for frozen foods. Online shopping is usually linked with home delivery services that deliver purchases directly to the customer. According to Kuo and Chung [7] , home delivery of frozen foods made up 10%-15% of all home food deliveries at the time, and was expected to reach 30-50% with a market value of more than 6 billion NTD in 2010.
This demonstrates the importance of frozen food home deliveries as part of the entire home delivery industry. This study therefore evaluates the lowtemperature home delivery industry and its related logistics; to analysis the factors influencing consumers' purchase decision-making, frozen food consumer characteristics, as well as the scale of the home delivery market. The objective of this study is to provide low-temperature logistics companies and online retailers with data on consumer characteristics and demands in this market, to be used as a reference in planning and adjusting operational strategies.
This study evaluated the literature on low-temperature foods, home delivery, and online shopping. Wang [14] explored the delivery routes of lowtemperature foods, and demonstrated that because frozen food involves temperature control, mathematical models can be used to address this problem, using time-window restrictions to represent the preservation and sales characteristics of frozen food, as well as generic algorithms to achieve the minimum total transportation costs and maximum customer satisfaction. Guo [5] examined consumer characteristics and online shopping intentionoffor fresh foods in a study on white-collar workers in three metropolitan areas (Taipei, Taichung, and Kaohsiung), and their willingness to purchase fresh food online. The results demonstrated that consumers in Taipei were more willing to buy fresh foods online, and that significant differences existed among areas. Chen [3] studied the frozen processed food industry to explore the relationship between performance and four variables: raw material selection; production and manufacture; delivery; and marketing of frozen food.
Forty-two Taiwanese frozen processed food businesses were used for the analysis. Chang's [2] study evaluated the effect of new low-temperature foods on market performance by focusing on the acceptance of new products in the market, and cwithducted indepth interviews in eight companies. The research results indicated that the introduction of new products was determined by customer-oriented approach, and corporations need to keep promoting new products to maintain the performance of old and new products on the market. Yeh [15] researched the behavior, satisfaction, and loyalty of frozen goods consumers and found that the main customers of frozen foods were in the 20-35 age group, married with children, and had university/college level education, worked as private employees, and had a personal monthly income of 30,000 to 40,000 NTD.
Literature focused on home delivery services includes Lu's [11] analysis of conditions in the Taiwanese home delivery market. That study integrated research opinions in the industry, government, and academia, to establish home delivery service management strategies for home delivery operators to use as a reference in their operational strategies. The research results demonstrated that the three most important management principles were to construct comprehensive delivery network energy, elevate service quality, and strengthen service mechanisms. Strategic plans have to prioritize customer development, but other strategies for service optimization were also found to be essential and need to be integrated to achieve an optimal strategic plan. Lee [9] and Lan [8] investigated service quality and satisfaction in the home delivery business by analyzing productivity and marketing strategies. The study aimed to provide businesses with a basis to adjust marketing strategies with objective and quantitative results when conducting productivity performance indicator analyses. Yu [16] explored the key factors influencing management success in the home delivery industry, using Taiwan Pelican Express as a case study, and conducted in-depth interviews and questionnaire surveys to gather data. The study determined the key factors influencing management success in the home delivery industry by using Aaker's [1] findings, which demonstrated that governments need to implement relevant regulations to enable the construction of comprehensive delivery networks, elevate service quality, strengthen employee training, apply advanced technology, establish comprehensive customer complaint mechanisms, product innovation, and diverse services, and evaluate whether these factors were also keys to success for home delivery businesses in Taiwan. Hu and Wu [6] analyzed the effect of the brand images of home delivery services on consumer purchase intentions. A questionnaire survey based mainly on three prominent home delivery companies in Taiwan was conducted, and used as a structural equation model to analyze them. The findings indicated that consumer brand image and brand alliance compatibility affect purchase intention, and when customers select home delivery companies, a high degree of brand alliance compatibility can elevate the image of a company's brand.
Shiaw and Chiang [12] explored possible factors affecting online shopping behavior, by interviewing internet users in southern Taiwan, and found that the characteristics that companies exhibited online were the most influential and significant, and product characteristics were more specific, especially online transaction security and procedural convenience provided by online companies. Lin [10] analyzed the effect of convenience stores (both virtual and physical channels) on consumption behavior from the viewpoint of consumers. The results demonstrated that online retail options and the collection of produce at convenience stores have gradually become approved and accepted by consumers. Therefore, if businesses could focus more on transaction security, greater business opportunities could follow. In addition, the results showed that promotional activities can encourage consumers to make use of convenience stores' collection services, and people preferred cash discounts and free logistics services as promotional items.
Methods

Research Methods and Questionnaire Design
To analyze the characteristics of online consumers of low-temperature products, this study used questionnaire surveys as a data collection method. In addition, descriptive statistics, the chi-square test, and logistics regression were used in the analyses. The sampling method was quota sampling in nonprobability sampling methods, and sample numbers were therefore planned and based on the populations of age groups in different areas. Furthermore, convenience sampling was used for the surveys.
Questionnaire Design
To analyze the consumer characteristics, this study established six basic hypotheses, and the questionnaire questions were designed based on the data item needed for each basic hypothesis. H1 : Subjects with different characteristics differ in purchase frequency in their use of low-temperature logistics to buy frozen food. H2 : Subjects with different characteristics differ in mean purchase amount in their use of lowtemperature logistics to buy frozen food.
H3 : Subjects with different characteristics differ in the purchase experience in their use of lowtemperature logistics to buy frozen food. H4 : Subjects with different characteristics differ in purchase channels in their use of low-temperature logistics to buy frozen food. H5 : Subjects with different characteristics differ in delivery methods in their use of low-temperature logistics to buy frozen food. H6 : Subjects with different characteristics differ in payment methods in their use of low-temperature logistics to buy frozen food.
Based on these six hypotheses, the questionnaire was divided into three portions. The first section focused on frozen food purchases, the second, on experiences using low-temperature logistics services, and the third included basic data. To ensure that the questionnaire content was suitable and easy to understand, it's not only used expert validity evaluation, but also trials to ensure that the question content was clearly explained and easy to understand. After two trials and content adjustments, the questionnaire content was verified for the official survey.
Consumers in metropolitan Taipei have significantly greater purchase intention than consumers in other metropolitan areas. Taipei City and New Taipei City were therefore selected as the areas to be surveyed. We distributed 300 questionnaires, and ensured that the sample size conformed to the population. The demographic ratios of different genders and ages at the end of 2011 in Taipei County was therefore used for non-probabilistic quota sampling to compute the number of samples that had to be extracted from each age group, and the groups with fewer than 30 questionnaires were adjusted to 30 questionnaires. Table 1 demonstrates that this study distributed 382 questionnaires, approximately 30-37 questionnaires for each age level.
Results and Discussion
In December 2012, surveyors performed visits to conduct the questionnaire survey, and retrieved a total of 548 questionnaires, with 484 valid questionnaires, constituting a valid retrieval rate of 88.32%. The age group distribution of the valid questionnaires conformed to the planned distribution ratio, as indicated in Figures 1 and 2 .
Descriptive Statistics
Basic Data
Approximately half of the participants were from New Taipei City, and the other half from Taipei City (57% and 43%). In terms of gender, the sample group had slightly more women (54%). More participants were married (57%) than unmarried. Fifty-five percent had children, and 38% had high school or vocational school as their education level. Thirty-eight percent of the participants were working in commerce/services. Forty-one percent had a mean monthly income in the 20,001-40,000 NTD bracket. Most had Internet experience, and time spent online each week was less than 3.5 hours. Forty-seven percent of participants had online shopping experience (Table 2) .
Frozen Food Purchase
The analytical results demonstrated that 135 participants had used low-temperature logistics services to purchase frozen food (28%), and 349 had never used them. Among the non-users, the main reasons for not using low-temperature logistics services to purchase frozen food included the inability to see the physical product, quality concerns, and concerns about food storage and hygiene. Most consumers purchased from supermarkets, followed by volume stores, and convenience stores. On average, the most frequently purchased frozen foods were ice-type foods, at 17%, followed by flourbased foods such as dumplings and green onion pancakes (15%), followed by ball-type foods such as fish balls and meat balls (12%). The highest purchase frequency was one month (40%), and the mean purchase amount for most was below 500 NTD (44%). The three main motives for buying frozen food were purchasing convenience, convenient and quick preparation, and longer preservation (Table 3) . 
Experiences with Low-temperature Logistics Services
Among the 484 valid questionnaires, 135 indicated experience with low-temperature logistics services. The analysis demonstrated that more participants ordered frozen food with convenience stores as the purchasing channel (46%), and the mean amount spent was 501-1000 NTD (49%). The highest purchasing frequency was one month (30%).
Most selected home delivery as delivery method (70%), and most selected cash on delivery as payment method (58%). Twenty-eight percent of participants received the relevant information from television commercials. The top three factors influencing purchases were freshness, expiration date, and service quality. Participants indicated that freshness was the main consideration in using lowtemperature logistics services, followed by ease of goods acquisition, and ease of goods ordering (Table 4) . Note: reasons for not using low-temperature logistics (multiple), channels for buying low-temperature foods (multiple) are ranked 1, 2, 3……, the first place ranking has 3 points, second place has 2 points……and so on.
Chi-square Test
To understand whether subject characteristics affect frozen food purchases, a crossover analysis and chisquare test were performed to determine the consumers' purchase characteristics and personal traits. Table 5 demonstrates that among the 60 groups of chi-square tests, 23 groups showed significant differences.
The analytical results of the chi-square tests were used to formulate the study's basic hypotheses, as follows: H1: Participants with different characteristics used low-temperature logistics services to buy frozen food at different frequencies.
Evaluation results: partially established. Explanation: Only significant variance in age, education, and time spent online existed, the other variables did not demonstrate significant variance. Consumers 20-29 years old had a high purchasing frequency, and participants with high (vocational) school education levels had a higher purchasing frequency. Participants who spent less than 3.5 hours online demonstrated higher purchasing frequency. H2: Participants with different characteristics differ in the mean purchase amount spent buying frozen food from low-temperature logistics companies.
Evaluation results: partially established. Explanation: Only occupation and monthly personal income demonstrated significant differences, the other variables did not show significant differences. Among participants with commerce/service occupations, the mean purchase amount was higher. Participants with monthly personal income of 20,001-40,000 NTD had higher mean purchase amounts. H3: Participants with different characteristics differ in frozen food purchase experiences with lowtemperature logistics companies.
Evaluation results: fully established. Explanation: The chi-square test results indicated significant trait differences. More customers were women, and most people in the 20-29 age group had online purchasing experience. Most were residents of the New Taipei City, and most participants with high (vocational) school education levels had online purchasing experience. Participants with commerce/ service occupations had more purchasing experience, as well as married participants and participants with children. Participants with monthly personal income of 20,001-40,000 NTD had online purchasing experience, and most spent less than 3.5 hours a week online. H4: Participants with different characteristics used different purchasing channels to buy frozen food from low-temperature logistics companies.
Evaluation results: partially established. Explanation: The test results only demonstrated significant age differences in an online shopping experience, and no significant differences were evident in the other variables. Participants in the 20-29 age group used online shopping more frequently to order frozen food, and participants in the 30-39 age group ordered through convenience stores more frequently. H5: Participants with different characteristics selected different delivery methods for their frozen food purchases from low-temperature logistics companies.
Evaluation results: partially established. Explanation: The test results only revealed significant differences in education, time spent online, and online shopping experience, and no significant differrences existed in the other variables. Participants with elementary school or lower educational levels more frequently used to store deliveries, and participants with elementary school and higher educational levels tended to use home delivery. Participants who did not use the internet or spent more than 21 hours a week online used store deliveries more regularly. More than 70% of participants with online shopping experience used home delivery, and participants without online shopping experience were split between home delivery and store collection. 
Logistic Regression
To analyze the crucial factors that influence consumers use low-temperature logistics companies to purchase frozen food, this study used a binary logistic regression model to establish a predictive model for usage intentions.
Basic Variables
After integrating the questionnaire results, frozen food purchasing experience using low-temperature logistics companies was used as the dependent variable, and the socioeconomic and internet usage traits of participants as independent variables. The independent variables included the following: (1) The socioeconomic traits of the participants were gender, age, occupation, place of residence, education, occupation, marital status, number of children, and monthly income. (2) The Internet usage traits of the participants were time spent online each week, and whether a subject had online shopping experience.
Results of Model Construction
We constructed a binary logistic regression model using forward stepwise regression, and the coefficient calibration results are demonstrated in Table  6 . Table 6 indicates that the main variables that affect low-temperature logistics companies included age, place of residence, education, monthly income, whether participants had online shopping experience, and time spent online each week.
Influence of Personal Socioeconomic Conditions
Participants aged 40-49 had the lower purchasing intention than participants over 60 years old. Participants aged 40-49 years old were 0.467 times more likely to use low-temperature logistics companies to buy frozen food than participants who were over 60. Participants who were residents of the New Taipei City metropolitan area had lower purchase intention than participants residing in the suburbs of the New Taipei City. Residents of New Taipei City metropolitan areas were 0.377 times more likely than participants living in the suburbs to buy frozen food from low-temperature logistics companies. Participants with high (vocational) school, junior college, and university educational levels had lower purchasing intention than participants who attended graduate school and higher. Participants with education levels of high (vocational) school and junior college and university were 0.359 and 0.163 times more likely than participants who attended graduate school and over to buy frozen food from low-temperature logistics companies. Participants with monthly income levels below 10,000 NTD had lower purchasing intention than participants with monthly income levels of 60,000 NTD and above. Participants with monthly income levels of less than 10,000 NTD were 0.114 times more likely to use buy frozen food from low-temperature logistics companies than participants with monthly income levels of 60,000 NTD and more.
Influence of Internet Usage Traits
Participants with online shopping experience had greater purchasing intention than those without. Participants with online shopping experience were 10.350 times more likely than those without to buy frozen food from low-temperature logistics companies. The "time spent online" results indicated that fewer participants did not use the Internet at all compared to participants who used it longer than 21 hours a week. Participants who did not use the Internet were 0.384 times more likely to buy frozen food from lowtemperature logistics companies than participants who spent more than 21 hours online.
The Nagelkerke R2 (Table 7) value in the regression model was 0.513, which indicated that the model results were acceptable, but not outstanding. However, the predictive accuracy of this model reached 80.2%, which indicated that this model has considerable predictive ability (Table 8) .
Conclusions
The purpose of this study was to explore the characteristics of consumers who used online shopping to purchase frozen food products, and stratified sampling and interview questionnaires were used to collect data. Participants were 15 years and older and were residents of Taipei City and New Taipei City. Five hundred and eighty four questionnaires were distributed, and 484 valid questionnaires were returned, demonstrating a valid questionnaire retrieval rate of 88.32%.
The analytical results indicated that purchase motive, types of products purchased, purchase frequency, purchase experience, purchase channels, delivery methods, and payment methods all partially influenced how consumers buy frozen foods through low-temperature logistics companies. Most consumers that shopped online for frozen products worked in the commerce or service industries and were in the 20 to 49 age group, and a greater proportion of participants were women.
One-third of the participants had experience buying frozen foods through low-temperature logistics companies. These purchases were primarily influenced by the freshness, ease of acquiring goods, and ease of ordering goods considerations.
The scope of this research was limited to Taipei City and New Taipei City, and future research can focus on online consumer characteristics in different geographic locations, consumer characteristics in different industries, and whether consumer characteristics vary by location.
The results of this study demonstrated that twothirds of participants currently do not use online shopping to buy frozen food, and the main reasons were because they could not see the actual product, and they had food quality, storage, hygiene, and transaction security concerns. Therefore, it is suggested that companies selling frozen products online should focus on how to provide consumers with channels to experience the physical products, provide quality assurances, and implement more secure transaction methods.
Participants who purchased frozen food through lowtemperature logistics companies placed the greatest importance on freshness. Therefore, temperature control was critical to delivery logistics. It is suggested that logistics and delivery businesses should improve temperature controls, and online shopping vendors should also select logistics and delivery businesses that adequately control product temperatures to maintain optimal product quality.
